values were pulse 84 min;1 blood pressure 120/65 mmHg, oxygen saturation (Sp02) 98%.
The patient was pre-oxygenated and fentanyl 100 f.1g was administered followed by a bolus of 130 mg of propofol. Atracurium 15 mg was then given.
Within ten seconds of completion of the propofol bolus the ECG changed suddenly from sinus rhythm to asystole. This was confirmed by the absence of a pulse wave on the pulse oximeter plethysmograph. Asystole persisted for about fifteen seconds, followed by return of sinus bradycardia at 30 per minute, rising 50 to 55 per minute in response to atropine 300 f.1g intravenously.
The oxygen saturation remained above 98% before and after the period of asystole, and following return of electrical activity on the ECG, the blood pressure was 120/60 mmHg.
A slight flush was noted along the course of the cannulated vein but there was no oedema, bronchospasm or flushing elsewhere.
The rest of the procedure and recovery from anaesthesia was uneventful.
Review of the record of the uneventful general anaesthetic in 1979 revealed that she had received papaveretum 10 mg, and hyoscine 0.2 mg IM for premedication followed by induction of anaesthesia with thiopentone 350 mg and spontaneous respiration with 33% oxygen in nitrous oxide with 1-2% halothane. No such cardiovascular disturbance occurred on this occasion with the patient's pulse rate remaining above 80 per minute throughout the anaesthetic sequence. DISCUSSION The events at induction of anaesthesia with propofol in this patient were consistent with a period of extreme vagal overactivity. The timing of these events, and for reasons discussed below, suggest that the period of asystole in this patient was likely due to the propofol.
Cullen et a/. 8 studied the effect of propofol on baroreflex activity in humans. Their findings indicated that although the sensitivity of the baroreflex response to pressor and depressor tests Anaesthesia and Intensive Care. VD!. 19, No. I, February, 1991 was virtually unchanged during propofol anaesthesia, a marked change in position of the response curve occurred in comparison to the awake state, such that slower heart rates were seen at any given arterial pressure. These slower heart rates persisted despite the decreased arterial pressures associated with the anaesthetised state.
The explanation for this was that propofol exerts a central vagotonic or sympatholytic effect or both. They also predicted that this effect may be worse if propofol was combined with other centrally acting vagotonic drugs such as fentanyl.
In contrast to propofol, Bristow and workers 9 found that thiopentone had a quite different effect on the baroreflex response of heart rate in man. Thiopentone markedly reduced the sensitivity of the reflex, but more significantly, changed the position of the response curve such that a faster heart rate was seen at a given arterial pressure. These differing effects offer a possible explanation for this patient's period of asystole with propofol, and the absence of such an event with her previous induction of anaesthesia with thiopentone. Propofol has also been shown to have a direct inhibitory effect on the sino-atrial node in dogs. 10 There are two factors in this case that could have potentiated the vagotonic effects of propofol: anxiety and fentanyl. Case reports of bradycardia and asystole in response to fear exist in the literature, 1 1 particularly in a situation where the individual is unable to flee from the cause of stress. Lack of premedication may have contributed to this patient's anxiety. Reitan et a/. 12 demonstrated in 1978 that fentanyl had a central vagotonic action.
There is only one other documented case of asystole following administration of propofol. 7 Although mention of a 'cardiac arrest' during anaesthesia was made in an earlier report, no details as to the exact nature and timing of this event were given.
Other reports of less serious vagal effects associated with propofol exist 5 ,6,13 and, assuming all these reactions were caused by propofol, a series of risk factors can be postulated which, in combination with propofol, may produce significant problems. Of particular note is the fact that six of the patients in the above reports had received no premedication. This may be due to the fact that propofol is more frequently used in daystay surgery where premedication is usually considered inappropriate, or it may be that absence of premedication resulted in anxious patients arriving in the operating room with high parasympathetic as well as sympathetic tone. This, as well as other proposed potentiating factors, are summarised in Table 1 . Fortunately, except in one patient, 13 all the cases reported have responded promptly to intravenous atropine. The unresponsive case showed a rise in heart rate from 40 bpm to only 45 bpm despite the administration of atropine 1. 8 . The mortality from asthma is high and rising. Eighteen to forty per cent of deaths occur despite eme~gency treatment I ,2 (ambulance, hospital, medical attendance) which usually includes positive pressure ventilation. There is now mounting ev~dence that mechanical ventilation, if not used With great care, may contribute to morbidity and mortality3-5 by causing inadvertent pulmonary hyperinflation and resulting in pulmonary barotrauma or cardiac tamponade.
Previous research from our hospital has defined the relationship between mechanical ventilation and pulmonary hyperinflation in patients with severe asthma 3 and has led us to introduce a policy of controlled mechanical hypoventilation. This approach has been successful in preventing morbidity both in our patients and in those of others. 4 We report a patient with life-threatening asthma in whom intermittent positive pressure ventilation (IP.PV) induced circulatory arrest despite dehberate use of hypoventilation. Accepted for publication July 10, 1990 CASE REPORT We present a 36-year-old woman with asthma since childhood, maintained with inhaled salbutamol 2 puffs qid, beclomethasone rotacaps 2 puffs qid and sustained release theophylline 300 mg b~. She was poorly compliant in taking medication With many previous admissions for exacerbations of ~sthma. Four years previously she had a peak expiratory flow rate of 150 Umin, FEV\ 0.78 I and FVC 1.681.
The patient presented by ambulance with acute severe asthma after three days of worsening dyspnoea and wheeze.
In the ambulance she received 0.25% nebulised salbutamol 8 ml and intravenous salbutamol 500 mcg witho~t any improve!Dent. Her respiratory status contmued to detenorate after arrival at hospital despite frequent nebulised salbutamol aminophylline infusion of 40 mg/hr, intravenou~ ~albut~mol 250 mcg statim and 2 mcg/min by InfUSIOn, and hydrocortisone 250 mg intravenously. Arterial blood gases were: pH 7.05, Paco2.108 mmHg, P a 0 2 110 mmHg, oxygen saturatIOn (Sa02) 95%, bicarbonate 31 mmoUI. Serum theophylline was 37 mmoUl (therapeutic range. 40-110). The Sp02 by pulse oximeter detenorated to 85%. She remained in sinus rhythm at a rate of 150/minute with a blood pressure of 155/95 mmHg. Twenty-five minutes after presentation, she was intubated following intravenous injections of thiopentone 100 mg and
